P> iNT COOPERATION TREAl 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61 2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademaric 
Office PCT 

2011 South Clark Place Room 

CP2/5C24 

Arlington, va z^zu^ 
ETATS-UNIS D'AMERIQUE 

in its capac'tty as elected Office 


Date of mait'rng (day/month/year) 
26 January 2001 (26.01.01) 




International application No. 
PCT/GBOO/02208 


Applicant's or agent's file reference 

51779/002 


International filing date (day/month/year) 

07 June 2000 (07.06.00) 


Priority date (day/month/year) 
07 June 1999 (07.06.99) 


Applicant 

HALL, David, John 



1, The designated Office is hereby notified of its election made: 

I X| in the demand filed with the International Preliminary Examining Authority on: 
22 December 2000 (22.12.00) 

( I in a notice effecting later election filed with the International Bureau on: 



2. The election |j<j was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer 






34, chemin des Colombettes 


Juan Cruz 




1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41 -22) 338.83.38 




Form PCT/IB/331 (July 1992) 




GB0002208 



^ENT COOPERATION TREAm 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

BOULT WADE TENNANT 
Verulam Gardens 
70 Gra/s Inn Road 
London WC1X8BT 
ROYAUWE-UNI 


Oaie of mailing (ddy/mamh/vear) 
29 October 2001 (29.10.01) 


Applicant's or agernTs tile rcfcrenee 
51779/002 


IMPORTANT NOTIRCATION 


biternationaf application No. 
PCT/GBOQ/02208 


International filing date (day/month/irear) 
07 June 2000(07.06.00) 



1. The following indications appeared on record concerning: 
fx\ theappijcant ^] thft inventor Q thee^ent |^ the common represenutive 


Name and Address 
CINPRES LIMITED 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following chango has been recorded concerning-. 
1 1 The person ^Xj the name | [ the address the nationality | [ the residence 


Name and Address 

CINPRES GAS INJECTION LIMITED 

' . ..V 

\ ; 

: ; 

j j^,,. ... ..V. - ; •;■.:..■{- \ 


State of Nationality 
GB 


State of Residence 
GB 


Telephone No» 


Facsimile No. 


Teleprinter No. 


3l Further observations, if necessary: 


4. A copy of this notification has bean sent to: 

[x] the receiving Office the designated Offices concerned 
[ 1 the International Searching Authority [X[ the elected Offices concerned 
[ [ the International Preliminary Examining Authority | | other; 


Thn Intevnational Bureau of WIP 
34, cficmin des Cotombettes 
1211 Geneva 20. Swiizerlond 

Facsimile No.: f«V22) 740.14,35 


Authorized officer 

Ki-Nam HA 
Telephone No.: (41-22) 333.63,38 



Form PCT/18/30e (March 1994) 004409070 



^TENT COOPERATION TREA^ 

PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Appiicanrs orag«nf$ Gia raferenca 
51779/002 


See Notificaifon of Transmittal of international 
FOR FURTHER ACTTON Prefiininary ^taminatton Report (FWro PCT/iPEArti6) 


International application No. 


(ntamatlonal tiing date (^ij/i/tnorah/^ear} 


Prkiritydats fSd!B)0noritfi^9ai) 


POT/GB00/0220d 


07/06/2000 


07/06/19dd 


(ntematiDnal Paunt Oassifieaiion (IPO or national dassifieaiion and IPC 
B29C45/17 


Appiicanl 






CINPRES LIMITED 







1. This international preliminary exanninatior^ report has been prepared l>y this tntemational PreKnunary Examining Authority 
and is transnnittad to the applicant according to Article 36. 



2. This HEPORT consists of a total oi 5 sheets, including this cover sheet. 

Q This report is also acccrnpanied t)y ANNEXES, le, sheets of the description, claims and/or drawings which have 
been amended aM are the basis for this report and/or sheets cor\taining rectifications made betore this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instruclior^ under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the foHovnng items: 



1 




Basis of the report 


n 


o 


Prioriiy 


til 


□ 


Non-estatttshmeni of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack or unity of invention 


V 




Reasoned statement \jnder Article 35(2) with regard to novelty, inventive step or industrial applicebifity; 
citations and explanations suponing such statement 


VI 


a 


Certain documents cited 


VII 




Certain defects in the international application 


Vill 


□ 


Certain observations on the international application 



Date of submission of the demand 

22/12/2000 


Dale of compleb'on of this report 
12.02.2001 


Name and mailing address of the tntemaiiona) 
preliminary examining authority; 

^ Cump«an Paicni Office 
0-60296 Munlcn 
^ Tel. 449 89 2399 . 0 Tx: 523656 epmu d 
Fax: ■^49 89 2399 -4465 


Authorized officer ysSSS^ 

Kujat. C 1 # 1 
Talepnone No. ♦49 69 2399 2360 ^^SfeS^ 



form PCT/IpeA/409 (cower sheeO (January i9&4) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GBOO/02208 



L Basis of the report 

1, This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
/Bsponse to an invitation vnder Article 14 are referred to in this report as "originally file<r and are not annexed to 
the report since (he/ do not contain amendments (Rules 70.16 and 70. 1 7),): 
Description, pages: 

1-12 as originally fited 

Claims, No.: 

1 *1 2 as originally liled 

Drawings, sheets: 

1^-7/7 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise Indicated under this item. 

These elen^ents were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino add sequence disclosed in the irYtemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable lorm. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement thai the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims. Nos.: 



Forni PCrflPEA/409 (eoxes l-VUI, SnaeT 1) (July 1 998) 



INTERNATIONAL PREUMINARY 
EXAMINATION REPORT 



Imemalional applrcalion No. PCT/GBOO/02208 



□ the drawings, sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as fHed (Bute 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6, Additional observations, if necessary: 



V. Reasoned statenrtent under Article 35(2) with regard to novetty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes; Claims 1-12 

No: Claims 

inventive Step (IS) Yes: Claims 1-12 

No: Claims 

Industrial applicability (lA) Yes: Claims 1 -12 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII, Certain defects in the international application 

The following defects in the form or contents of the international application have been noted- 
see separate sheet 



Form PCT/lPeAWOe (Soxes (-Vllf. Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY international application No. PCT/GBOO/02208 
EXAMINATION REPORT • SEPARATE SHEET 



Re Hem V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1), The present invention fulfills the requirements of Article 33(2-3) PCT, because the 
subject-matters of independent claims 1 and 12 are novel and inventive. 

1.1 The most relevant prior art is disclosed in D1 (EP-A-0644821), which has been 
cited in the description. 

1 .2 The problem to be solved by the present invention may be regarded as providing 
an alternative solution for recovery of the pressurized gas. 

1.3 The solution is according to independent claim 1: In particular, by allowing 
combined retraction of inner valve member 46 and sleeve member 31 inside body 
member 30 from an extended to a retracted position in order to create a passage 
inside body member 30 (between sleeve member 31 and body member 30]. All 
the while body member 30 remains mounted in the mould. 

1.4 None of the documents cited In the S. R. discloses or renders obvious two 
coaxially-spaced independently- and jointly-movable members (Inner valve 
member 46 and sleeve member 31} inside a body member, in 01 , the entire 
nozzle is retracted from the injection mould in order to create a passage between 
bodv member and injection mould , 

2) . Claims 2 to 1 1 are dependent on claim 1 and as such also meet the requirements 

of the PCT with respect to novelty and inventive step, 

3) . Independent claim 12 is directed to an (injection moulding) £q[)paratus comprising 

the novel and inventive nozzle as defined in claims 1 to 1 1 . 



PCT/SeparaiB SheaV400 (ShMt 1) (6PO-Apftt 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/GBOQ/02206 

EXAMINATION REPORT - SEPARATE SHEET 



4). Remark; 

Although independent claims 1 and 12 relate to apparatuses, the two-part form, 
with delimitation over D1, is not required because the invention is a complex 
system of functionally interrelated parts, the inventive step concerning changes in 
several of these and in their inter-reJationships (PCT Gazette, section IV, chapter 
lil-2.3). 

Re item Wl 

Certain defects in ttie international application 

5. The features of the claims 1 to 12 are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 



FCT/Separaw 5heoV409 (Sheet 2) (EPO-Aprt 1997) 



PCT 

REQUEST 



The undersigned requests that the present 

iniemational applicatioa be processed 
according to the Patent Cooperation Treaty. 



For receiving Office uic only 



Ifltemationai Apphmion No. 



Iniemationtl Filing D^te 



Name of receiving Office and "PCT Inicrnational AppUcation' 



Applicant's or agent's file reference 
(ifdesirgd) (72 charaaters maidmm) 5l77W)02 



Box 1 TITLE OF INVENTIW 

6AS NOZZLE AND APPARATUS FOR 6A&ASS1STE0 INJECTION MOULDING 



Box Nan APPUCANT 



Name and address: (Fomify name foWawt^ fy given nam: Jor a legal entity, full oJ/iciaJ 
designation. TTte aa^Uess must inautif postal cm and nvnt of ccunoy. The country of the 
ad^ssindieaudinAis£oxisA€appaeml'sSUiU(ihaiis,caunoy)cjr^^ 
residence is indicated odow,) 

CINPRES LIA^rrEO 
NINIAN PARK 
NINIANWAY 
TAMWORTH 

STAFFOROSHIfiEBTTSeS 
UNITED KINGDOM 



Y I Thb person is also invenior. 



Telephone No, 



Facsimile Ko. 



Teleprinter Na 



StAtc ithoiis^eountry) of nfttionslicy: 
UNITED KINGDOM 



State fiftai is, cpiwEiyj of residence: 
UNfTED KINGDOM 



This person is applicant 
for the purposes of: 



Stales 



all desinaied caceq^ 
\^ I Ac Unned Stales of Ajnenca 



□ ihe United States 
of Aniaiea only 



□the Stales iadicalod in 
ibc Supplemental Box 



Box No. ni FURTHER APPUCANT(S) AND/OR (FURTHER) INVENTOR(S) 



of residence is indiecietS belowj 

HALL: DAVID JOHN 
19 LABURNUM AVENUE 
TAMWORTH 

STAFFORDSHIRE B79 6QR 
UNITED KINGDOM 



This person is: 
I [ applicant only 

|y] applicant and invcnlor 

I I inventor only ff Ais ehtdt^ 
— ismarbetL^OnolfiBinliehw,) 



State (that is. cotmtry) of nationality: 
UNITED KINGDOM 



Stale (that is, eoimtrvj of residence: 
UNITED KINDOM 



This person is applicant rn &!! 
for the pufpow oJf: I I States 



□ all dcsipiatcd States exec{l 
(he Unned States of i\jncnea 



X*"^ tht Uni\ed SUtcs 
, |l of America only 



□ ibc Suics ijid!c3tal in 
the SupplemenlaJ Box 



I ) Further applicants and/or (fureher) inventors are indiealed on a eontinuaiioa sheet. 



Box No. IV AG£I<nr OR COMMON R£PR£SENTATrV£: OR ADDRESS FOR CORRESPONDENCE 



The person idenuficd below is hereby/has been appointed lo act on behalf 
of the dpp]icani(s) before the eompctcnt International Auihorilics as; 



|X] i2*nt I I common reprcsentstivc 



Kame and address: (Family nomtfollowed by giWn name: for a )egai entity^ fuU offieiai 
desiffxation. Totf address mtist inchtde postal code andnameofcoitntry.) 

BOULT WAOe TENNAW 
VERULAM GARDENS 
70 GRAY'S iNN ROAD 
LONDON WC1X8BT 
UNITED KINGDOM 



Teleiritonc No. 

+44 (0)20 7430 7500 



Faesifflile No. 

+44(0)20 7831 1768 



Tclepriaiec No. 



□ Address for correspoodeoce: Marie this check-box where no accnl or common rcprescntativx is/has been appointed and the 
space above is used instead to mdtcate a special address to which correspondence should be sent. 



Form PCT/ROriOi (first sheet) (July 1$98; reprint Januaiy 2000) 



See Notes to the request form 



Sheet No. 



Box No. VI PRIORITY CLAIM 



13 Further priority claims are indicated in the Supplemental Box. 



Filing <latc 
of earlier application 



Number 
of earlier application 



Where earliei application is: 



national applicatioiv: 
country 



regional application: 
tegional Office 



intcrnalionat applicalion 
receiving Office 



licm(l) 



7ih June 1399 



99131S6.4 



United Kingdom 



item p) 



ium (3) 



ri The receiving Ofliee is requested topreparc and transout to the Ihlemational Btveau a certified copy 
' — ' of the earlier appUeation(s)^on^(fifteetfr/£ercp^/Jea//o^ ihe Office which Jbr me 

purposes of the presait inumaiionat appUeaiien is tht rtetiving Offic^ identified above as item(s): 

* Whom th* tarHar t^plieaneit if an ARJPO epptieoHon, it it mandatay re indiaae in iht Supplemenuit Box at least one country party to the Pt^x 
CenvennonforMProteenoa cflnduHrtal Property for ^i>hlek that earlier eppUeation waaftka ffiute 4.iO^)0i)). SeeSuppiettumaiBee, 



Box Na VU mTERNATlONAL SEARCHING AUTHORITY 



Choice oflntcmatiooalSearchjDgAurbori^CISA) 
{iftw0or mors Jrtterwacnal Searching Authwiois m't 
competent to carry out the interneAaum teareh, in^eatt 
theAuthori^ ehoion; the inf^later eodt may be aeeiff : 

ISA/ 



Request to ose rcsuUs of earlier search; rcrercBce to that search (^aneariiar 
itarek Aai fitwi carried out by er requtaiedfrom tfle Inteman'ond See^i^ Aut/i^i^): 



"DlXc (dcyfimnth/^ear} 



Number 



Country ior regional CftetJ 



This international application conUina 
the following Bvmber of sheets: 

request ; 3 

descriptian (excluding 
sequence listing part) : 12 

elaims : 3 

abstract : i 

drawings : 7 

sequence listing part 
of description 


This international application is accompanied by the itein(s) marked below: 

1. El ftecsleulation sheet 

2. □ separate signed power of anomey 

3. □ copyofgencral power of attorneys reference number, if any: 

4. □ siatcitKnt explaining lack of signature 

5. Q priority doeument(s) identified in Box Ko. VI as item(s): 

6. O translation of international application into (language): 

7. □ separate indicaiions concerning deposited microorganism or other biological material 

8. Q nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (xpeeifyy. 


Total number of $h«cts : 25 


Figure of the drawings which Language of Tiling of the 

should accompany the abstract: ' inlernational application: ENQUSn 



Box WflL IX gGNATUR£ OFAPPUCANT OR AC£M 



.Vuf loeechtigreiure, Mi€a«thcnm»^fhepmantigningaiddiecttiaeiyinwNehth$pcrMnsi^ 



80ULTWA0ETENNANT 



1 . Date of actual receipt of the purported 
international application: 




2. Drawings: 


J. Corrected date of actual receipt due to later but 
timely received papers or drawings Completing 
(he purported international applieation: 


[ 1 received: 


4. Datcof timely receipt of (he required 
concclions under PCX Article 11(2): 


n not received: 


5. International Searching Authority . 
(if two or more are cofflpetcol): idA / 


6. p~| Transnultal of scareh copy delayed 
LJ until search fee is paid. 





" I For ZnienMtional Bureau use only 

Dale of receipt of the reoofd eepy 
by the Inlernational Bureau: 



Form PCT/RO/101 (last sheet) (July iS98; reprint January 2000) TeHJoSTSTSe 



ENT COOPERATION TREATY 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agenf s file reference 
51779/002 


FOR FURTHER Notification of Transmittal of International Search Report 
ACTION (Poim PCT/ISA/220) as well as, where appHcable, item 5 below. 


International application No. 
PCT/GB 00/02208 


Intematronal filing date (day/montNyear) 

07/06/2000 


(Earliest) Priority Date (day/month/y&ar) 

07/06/1999 


Applicant 

CINPRES LIMITED 



This International Search Report has been prepared by this tntemationat Searching Authority and is transmitted to the applicant 
according to Anicls 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

fX| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application In the 
language in which it was filed, unless othenvise indicated under this item. 

rn the International search was carried out on the basis of a translation of the international application furnished to this 

^ Authority (Rule 23. 1 (b)). 

b. With regard to any nucleotide and/or amino acid sequerKe disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 



the statement that the subsequentty furnished written sequence listing does not go beyond the disclosure In the 
internatfonal application as filed has been furnished. 

I I the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



I I Certain clafme were found unsearcfiable (See Box I). 
I I Unity of Invention Is lacking (see Box II). 



4. With regard to the tttle, 

[X| the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X) the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 3d.2{b). by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be putrfished with the abstract is Figure No. 3 

I I as suggested by the applicant. Q None of the figures. 

[X| because the applicant failed to suggest a figure. 

I I t)ecau8e this figure t>etter ctiaracterizes the invention. 



Fomn PCT/lSA/210 (first sheet) (July 1998) 



(12) INTE31NAT10NAL APPl IfZATiON FUBLISHEO UNDER THE FATENT COOPERATION TREATY (PCT) 



1 



(19) Worid latellectaal Property Or^nizatioa 
Intertmioiia] Bureau 

(43) InienuUiofutl Fublkation Date 
14 December 2000 (14.12.2000) 




PCX 



(10) international l^bUcation Number 

WO 00/74918 Al 



(51) Inienuciooal Patent Cbssincatioiin B2$C AStVf 
(II) iQtcrnatkiRal AppUcatioa Nanben PCr/GBO0/022OS 
(22) Intcjnatiooal Filing Date: 7 June 2000 (07.06^000) 
(25) Fittog Language: EngUsb 
(2tf) PoblicaUon Langaage: EngUsb 



(30) Priority Dab: 
99iaiS&.4 



7 June 1999 (07.06.1999) CB 



(71) Applic»al (for all designated SfQtcs except US): CtS- 
PRES ttMlTED (GB/CBJ: Ninian ParJc Kinian Way, 
TaavfOMb, Stafiordsbiie B77 SES (GB). 

(72) Inveolor; and 

(75) iDventor/AppUcant (for US cnfy): HALL, David, John 
[CB;GB]; \9 Laburnum Avenue. Tamwortb, Sta£Eords)ure 
B79 8QR(GB). 



($1) Designated States (nacionaJJ: A£, Aa AL, AM. AT, AU, 
AZ, BA, BB, EG. BR, BY. CA» CH, C3<, CU. CZ D& 
DK. DM. DZ, EE, ES. n. GB. CD. CE, GH, CM. HR. HU. 
ID. IL. IN. IS. JfP. KE, KG, KP. KR. K2. LC, LK. LR, LS. 
LT. LU. LV. MA. MD. MG. MK, MN, MW, MX, NC. NO, 
N2. PL, PT. RO, Ra SD. SE. SG. SI. SK, SL. TJ, TM, TR. 
rr. TZ, UA, UC. US. UZ, VN. YU. 2A, ZW. 

^) Designated States (r^onaf): ARIPO pabeot (CH. GM, 
KE, LS. MW, MZ. SD. SL. SZ. TZ, UC, ZW). Eurasian 
patent (AM. AZ. BY. KG, KZ. MD. RU. TJ, TM). European 
paffini (/a-. BE. CH, CY. DE, DK, ES. a FR. GB. GR, EE, 
n; LU. MC. 1^ PX S£). OAPI patent (RF. BJ. CF. CG, 
a, CNt GA. GK. GW, bfL MR, NE. SN. TI^ Tax 

Pablishcd: 

HfMr iniematwnal search rtpait 

For tmo-letter codts and other abhrtvictions, reftf tc the "Guid' 
anee Notes onCcdes and Ahbrt)HeuSotts''i^ip€aringax the higtrt' 
nfn? ttf taeh regule^ issue of the PCTGatette. 



(74) Agent: BOIiLT WADE TEimVNT; Voulam Oantens. 
70 Gny*s Inn Road, Loodos WClX 8BT (CB). 



(54) Title: CAS NOCZZLE AND APPARATUS FOR GAS-ASSISTED DUECllON MOULDING 



^ Sf 




ON 



o 
O 



(57) Abstract: A nozzle (26) for sopplying^tievrng pressurized gas in gas assisted iiyecrios moul^g of plasdcs maiecial, coai- 
prises s body meniber (27) ad^^ied to be mconied in a mould (9) Inving a mould cavity (13), a ponion of (be body meoiber or an 
extension (30) diercof extending into an opealng (44) in the montd wbicb at least communicaces with tbe mould cavity. A sleeve 
member (3 1) is mourned for sliding movetoent in a bofc in the exteodlng ponion of (be body member between v^ extended posldoa 
b wbicb one end of the sieevc projects beyond the extending portion of cbe body aumber into the mould cavity, and a cetcacted 
position, said one end of the sleeve defining a valve poit (45) for an inner valve member (46). Attachment means supply pcessixized 
gas to the inside of the sleeve wbereby ibe inner valve member is movable into a valve port open position by tbe pressuiized gas. 
An electric motor (60) pcefenbly moves ibe sleeve between its exieiulcd and iu retracted positions. A gap (56) is provided beweea 
the adjacent wall of tbe sleeve and tbe extending portion of tbe body member, the gap being dosed to the mould cavity when die 
sleeve member is extended and open to die mould cavity when (he sleeve member is retracted^ whereby in Ibe retracted position of 
Ibe slecfve, &e pressurized gas widiin die mould cavi^ can vent to atmosphere. There is also ptovided an apparatus ^ gaMniste<^ 
injection mouldiag inchiding the nozzk (26). 



wo 00/74918 



- 1 " 



PCT/GBOO/02208 



GAS NOZZLE AND APPARATUS FOR GAS-ASSISTED INJECTION 

MOULDING 

This invention relates to a gas nozzle for gas- 
5 assisted injection moulding. The invention also 

relates to an apparatus for gas-assisted injection 
moulding. 

In gas-assisted injection moulding of a plastic 
article, it is known from EP-A'-0644821 to provide a 

10 gas nozzle separate from the plastics injection 
nozzle. The gas nozzle is mounted in an opening 
within one of the mould parts for injecting 
pressurized gas directly into the plastics material 
within the mould cavity, whereby the gas creates a gas 

15 containing cavity in the plastics material, and for 
thereafter relieving the gas pressure within the gas 
containing cavity before the mould is opened. The gas 
supply/pressure relieving means comprises a 
retractable valve member connected to the piston of a 

20 hydraulic or pneumatic cylinder. In its forward 

position, the valve member projects into the mould 
cavity and pressurized gas is injected through a bore 
in the valve member. In its withdrawn position, gas 
is vented through the open valve port provided by the 

25 opening in which the gas nozzle is mounted, the gas 

passing to atmosphere between the valve member and the 
wall of the mould part. The bore of the valve member 
has a shut-off control valve comprising an axially 
movable member which is opened by the pressure of the 

30 gas to be injected and is closed by a spring. In its 
open position, the inner valve member projects further 
into the mould cavity than the outer valve member. 
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According to the invention there is provided a 
nozzle for supplying/relieving pressurized gas in gas 
assisted injection moulding of plastics material, the 
nozzle comprising: 
5 a body member adapted to be mounted in a mould 

having a mould cavity, a portion of the body member or 
an extension thereof extending into an opening in the 
mould which at least communicates with the mould 
cavity; 

10 a sleeve member mounted for sliding movement in a 

bore in the extending portion of the body member 
between an extended position in which one end of the 
sleeve projects beyond the extending portion of the 
body member into the mould cavity, and a retracted 

15 position; 

said one end of the sleeve defining a valve port 
for an inner valve member axially movable within the 
sleeve for opening and closing the valve port, 

attachment means for supplying pressurized gas to 

20 the inside of the sleeve whereby the inner valve 

member is movable into a valve port open position by 
the pressurized gas; 

means for moving the inner valve member into a 
valve port closed position; 

25 means for moving the sleeve between its extended 

and its retracted positions, and 

a gap between the adjacent wall of the sleeve and 
the extending portion of the body member, which gap is 
closed to the mould cavity when the sleeve member is 

30 extended and open to the mould cavity when the sleeve 
member is retracted, whereby in the retracted position 
of the sleeve, the pressurized gas within the mould 
cavity can vent to atmosphere. 

Preferably the means for moving the sleeve 

35 between its extended and retracted positions is a 

reversible electric motor, the sleeve being connected 
to the motor by means which enable the sleeve to move 
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linearly. When the sleeve reaches its extended 
position, the motor preferably enters a stall mode. 

With the sleeve in its extended position, 
pressure on the sleeve is preferably isolated from the 
5 motor and its gear box. 

Preferably the connection means between the 
sleeve and the motor is a nut and spindle in driving 
relation, the nut being driven by the motor and the 
spindle being connected to the sleeve. 

10 The body member preferably has an external thread 

for mounting the nozzle in a mould part or a bracket 
fixed thereto. In another embodiment, the nozzle is 
bolted to a mould part. 

Preferably the wall of the sleeve is tapered 

15 inwardly from the outer end of the sleeve to define a 
lead-in to the valve seat of the valve port. 

It is also preferred that the means for moving 
the inner valve member into a valve port closed 
position is a spring. 

20 Preferably the inner valve member is a sliding 

fit within the sleeve, and has at least one flat 
extending longitudinally of the valve member to create 
a passage for pressurized gas through the sleeve when 
the inner valve member is extended by the pressure of 

25 the gas. 

The outer end of the sleeve is preferably of 
reduced external dimension relative to the internal 
dimension of the extending portion of the body member, 
the body member having at least one groove extending 

30 longitudinally from a position at one end where it can 
communicate with the reduced end portion of the sleeve 
when the sleeve is in its retracted position, but is 
precluded from said communication when the sleeve is 
in its extended position, to an open position at its 

35 other end where it communicates directly or indirectly 
with the atmosphere. 

The invention also provides an apparatus for gas- 
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assisted injection moulding including a nozzle as 
defined above. 

By way of example; specific embodiments will be 
described with reference to the accompanying drawings 
5 in which :- 

Figure 1 shows an injection moulding machine 
having a nozzle for supplying/relieving pressurized 
gas into the plastics material within the mould 
cavity; 

10 Figure 2 is a perspective view of the nozzle for 

supplying/relieving the pressurized gas to the mould 
cavity; 

Figure 3 is a longitudinal section of the nozzle 
of Figure 1, with the electric motor omitted; 

15 Figure 4 is a section along line 4-4 in Figure 3; 

Figures 5 to 8 illustrate different stages in the 
injection moulding process; and 

Figure 9 shows an alternative arrangement for 
mounting the nozzle in the mould. 

20 This example concerns an apparatus for producing 

injection mouldings of plastics material which is 
based on the apparatus illustrated in Figure 1 of 
British Patent Specification No. 2202181. Also in 
general terms, the process of injection moulding is 

25 the same as described in that prior specification. 

More particularly, a mould 9 of an injection 
moulding machine has upper and lower parts 11, 12 
defining a mould cavity 13 of complex design and 
incorporating a rib 16. The mould parts 11, 12 are 

30 mounted between a fixed upper platen 10 and a lower 
platen 14 movable by a hydraulic ram 15. Also, in 
this embodiment, within the upper mould part 11 is a 
hot runner manifold 17 leading to a desired point of 
entry or opening 43 to the mould cavity 13. 

35 A screw ram 18 is provided for introducing molten 

thermoplastic material 19 through a nozzle assembly 20 
to the hot runner manifold 17 and hence through the 
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opening 43 in the mould cavity 13. The nozzle 
assembly is provided with a shut-off slide valve 21 
activated by a bell-crank lever 22 and a link 23 
connected to a hydraulic cylinder 24, The valve 21 is 
5 shown in its closed position at the end of that part 
of the moulding cycle which includes the introduction 
of the plastics material. The closed valve prevents 
any back flow of plastics material to the barrel of 
the screw ram, which may then be refilled with 
10 plastics material in preparation for the next moulding 
cycle - 

A gas supply/relieving nozzle 26 provided for 
introducing pressurized gas to create a gas containing 
cavity 25 in the plastics material 19 has its 

15 downstream end located at a separate opening 44 in the 
mould cavity. 

The nozzle 26 is mounted in a counterbore 29 in 
the lower part 12 of the mould, which is aligned with 
the opening 44. The nozzle 26 comprises a body member 

20 27 having, in this embodiment, an external thread 28 
for attachment of the nozzle by a nut 81 to a bracket 
76 bolted to the lower part 12 of the mould. The 
nozzle thereby projects through the lower part 12 and 
a cylindrical extension member 30 extends from the 

25 inner end of the body member to the opening 44. The 
extension member 30 acts as a housing for a sleeve 31 
through which pressurized gas is supplied to the mould 
cavity to create the gas filled cavity 25 in the 
plastics material 19, 

30 

The sleeve 31 is movable between an extended 
position in which the outer end adjacent the mould 
cavity 13 extends beyond the extension member 30 into 
the mould cavity (Figure 5) and a retracted position 
35 in which the outer end of the sleeve is withdrawn into 
the extension member (Figure 8). The outer end of the 
sleeve defines a valve port 45 having a valve seat 52 
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for an inner valve member 46 which is axially movable 
within the sleeve for opening and closing the valve 
port. A valve head 4 7 engages the valve seat 52 when 
the valve member is withdrawn into the sleeve, the 
5 wall of the sleeve being tapered inwardly from the 
outer end of the sleeve to provide a lead-in to 
facilitate location of the valve head on the valve 
seat. 

The valve stem 48 has opposed flats 59 extending 

10 along the length of the stem defining gas passages 49 
through the sleeve which, at their upstream ends, 
communicate via a sealed connection with a 
longitudinal bore 50 and upstream thereof a radial 
bore 51 within the body member of the nozzle. The 

15 radial bore 51 is threaded for screw connection to a 
connector 78 on one end of a gas feed pipe 53, and a 
spring 54 located in an enlarged portion of bore 50 is 
provided for withdrawing the valve member 46. To 
facilitate the mounting of nozzle 26 in counterbore 29 

20 in the lower mould part 12, a channel 32 is provided 
extending longitudinally of the body member (Figure 
2) , whereby the feed pipe 53 can be compressed into 
the channel after it is connected to the nozzle by 
screwing the connector 78 into bore 51. There is also 

25 provided a slot 83 in the nozzle body member 27 to 
allow for movement of the feed pipe 53 and the 
connector 78 longitudinally of the nozzle during 
extension and retraction of the sleeve 31. Pressurized 
gas, e.g. nitrogen, is supplied to the feed pipe 53 

30 from a chamber 35 by a piston and cylinder 33, 34, via 
a solenoid operated valve 36 which has a facility to 
vent . The chamber 35 is also connected to a gas 
supply (not shown) via a non-return valve 37 and a 
pressure regulator valve 38. With the sleeve 35 

35 extended and valve 36 open to supply gas to the 

nozzle, pressurized gas from the chamber 35 will flow 
through feed pipe 53 into the bores 51, 50 and the 
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passages 49. The gas pressure will overcome the 
spring 54, thereby lifting the valve head 47 and 
injecting gas into the plastics within the mould 
cavity (Figure 7) . When the gas pressure behind the 
5 valve head 47 declines by opening valve 36 to vent, the 
inner valve member will be withdrawn by the spring 
into its valve port closed position. 

For subsequent venting of the gas from the mould 
cavity, the outer end of the sleeve 31 has an external 

10 rebate 55 around its periphery which communicates, in 
the retracted position of the sleeve, with an annular 
gap 56 extending longitudinally between the sleeve and 
the extension member 30 to an open position in the 
body member 27 of the nozzle. The gas can' thereby 

15 escape through hole 57 in the body member, along a 

groove 58 in the external surface of the body member, 
the groove extending to the threaded end of the body 
member, and thereby to atmosphere. 

For extending and retracting the sleeve 31, and 

20 thereby the inner valve member 46, the nozzle has a 
reversible electric motor 60 for driving the sleeve 
linearly into and out of the mould cavity 13. The 
motor 60 and integral gear box is bolted to a flange 
61 of the body member 27 using an adaptor plate 62. 

25 The output shaft 63 of the gear box drives nut 64 via 
clutch 66. The nut 64 rotates within the body member 
and is supported by bearing assembly 67 . A spindle 68 
is in threaded connection with the nut 64 at one end, 
and is connected to the inner end of the sleeve 31 at 

30 the other end . The inner end of the sleeve 31 engages 
a socket 79 in the spindle 68 and is held captive by 
lock nut 69. A copper sealing washer 80 in the socket 
79 ensures a sealed gas connection between bore 50 and 
the sleeve 31. The spindle contains the gas feed 

35 bores 50,51 and houses the spring 54 for withdrawing 

the inner valve member 46. A barrel portion 70 of the 
spindle 68 has a longitudinal slot 71 for reception of 
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a stop pin 74. The pin 74 is generally D-shaped with 
its flat 77 in surface contact with the base 65 of the 
slot 71, whereby the spindle 68 is guided for 
longitudinal movement towards and away from the mould 
5 cavity 13 as the nut 64 is rotated first in one 

direction and then the other direction by the motor 
60. The end surfaces 72, 73 of the longitudinal slot 
71 act as dead stops when engaged by the stop pin 74 
which define the forward (extended) and backward 
10 (retracted) end positions respectively of the sleeve 
31. 

The electric motor 60 has a stall mode actuated 
by a current limiting device or other means, e.g. 
limit switches, when the sleeve is either fully 

15 extended or fully retracted so that the motor is not 
continuously driving the nut 64, Thereby, with the 
sleeve 31 extended, the load of any pressure on the 
outer end of the sleeve, tending to retract the sleeve 
into the nozzle, is directed down the axis of the 

20 stationary spindle 68 and nut 64 onto the bearing 

assembly 67 and not onto the motor 60 or its gear box. 
In operation, at the start of the moulding cycle 
the gas feed pipe 53 is attached to the nozzle 26 by 
screwing the connector 78 into bore 51. With the gas 

25 feed pipe 53 compressed into the channel 32, the 

nozzle 26 is projected through the bracket 76 into the 
counterbore 29 in the lower part 12 of the mould to 
position its inner end at the gas opening 44. The 
nozzle 26 is then attached to the bracket 76 by the 

30 nut 81 engaging the screw thread 28 thereby mounting 

the nozzle in the mould. In this embodiment, when the 
nozzle is fully inserted, the end of the extension 
member 30 is approximately level with the wall surface 
of the mould cavity 13. The electric motor 60 is 

35 actuated to drive the sleeve 31 forward into its 

extended position so that the sleeve 31 with the inner 
valve member projects into the mould cavity. 
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approximately half-way relative to the thickness of 
the rib 16. The valve head 47 of the inner valve 
member 46 is held positively on the valve seat 52 by 
the spring 54 so that the valve port 45 at the gas 
5 opening 44 is closed (Figure 5) . With the sleeve in 
its extended position, the current to the motor 60 is 
tripped whereby the motor enters its stall mode 8 so 
that the motor is not continuously operated. The 
sleeve is thereby temporarily locked in its extended 

10 position so that the load of any longitudinal pressure 
on the sleeve tending to retract the sleeve is 
directed down the axis of the stationary spindle 68 
and nut 64 onto the bearing assembly SI, and not onto 
the motor or the gear box. The screw ram 18 contains 

15 molten plastic material and the slide valve 21 is 

open. The chamber 35 is also filled with pressurized 
gas and both valves 36 and 38 are closed. 

Operation of the screw ram 18 introduces the 
plastics material 19 into the mould cavity 13 through 

20 the opening 43 via the hot runner manifold 17. In 
this embodiment, the amount of plastics material 
introduced is less than sufficient to fill the mould 
cavity 13. Simultaneously, a gas delay timer is 
started. At the end of this delay time, the outlet 

25 end of the sleeve 31 of nozzle 26 is covered by 

plastics material, but the inner valve member 46 is 
still withdrawn in its valve port closed position 
preventing the ingress of plastics material past the 
valve head 47 (Figure 6) . Valve 36 is then opened to 

30 supply gas and the piston and cylinder 33, 34 is 
operated to introduce gas into the mould cavity 
through nozzle 26. The pressurized gas is fed through 
pipe 53 and bores 51, 50 to move the inner valve 
member 46 into the extended or valve port open 

35 position (Figure 7) in which the valve head 47 is 

lifted off the valve seat 52 against the pressure of 
the spring 54. The gas then flows into the plastics 
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material within the mould cavity to create a gas 
containing cavity 25 in the plastics material. The 
pressurization in the gas is maintained by the piston 
and cylinder 33, 34 whereby the gas in the plastics 
5 material causes the plastics material to flow 

throughout the mould cavity 13 with the gas containing 
cavity 25 within the plastics material, the cavity 25 
thereby extending with the plastics material until the 
plastics material has extended over the whole of the 

10 mould cavity. The gas flow pressure to the cavity 25 
is maintained to hold the plastics material in the 
mould cavity positively against the mould surface as 
the plastics material solidifies and cools until the 
moulding can itself sustain the form dictated by the 

15 mould surface. 

The valve 36 is opened to vent whereby the gas 
pressure behind the valve head 47 drops and the piston 
33 is withdrawn. Opening valve 38 enables the 
cylinder 34 to be refilled with another quantity of 

20 gas under pressure. 

As the gas pressure in the nozzle 26 has fallen, 
the inner valve member 46 is retracted by the spring 
54 into its valve port closed position, the valve head 
47 being withdrawn to rest positively against the 

25 valve seat 52. The motor 60 is actuated in reverse to 
fully retract the sleeve into its retracted position, 
whereupon the motor enters its stall mode. The end of 
the sleeve is then positioned out of the mould cavity 
and the rebate 55 becomes in communication with the 

30 gap 56 between the sleeve 31 and the extension member 
30. Consequently the gas in the cavity 25 is vented 
through the gap 56, hole 57 and groove 58 to 
atmosphere (Figure 8), thereby relieving the gas 
pressure in the cavity 25. The mould is then opened 

35 and the moulding removed. 

The motor is actuated to extend the sleeve 31 to 
its forward end position and the motor enters its 
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Stall mode, to await the introduction of plastics 
material during the next moulding cycle. 

The invention is not restricted to the specific 
details of the embodiment described above. For 
5 example, the nozzle 26 may be mounted in a different 
manner in the lower part 12 of the mould. The 
counterbore 29 may have an internal thread so that the 
nozzle is screw mounted directly into the mould by 
employing the thread 28 on the nozzle, whilst the gas 

10 feed pipe 53 is compressed into channel 32. 

In another embodiment, as shown in Figure 9, the 
flange 61 of the body member 27 is of larger diameter 
than the adaptor plate 62, and the body member is 
attached to the lower part 12 of the mould by three 

15 bolts 82 (one being shown) passing through the flange 
61 directly into the lower part of the mould. In this 
case the thread 28 on the body member 27 is omitted. 

Indeed, it will be appreciated that the 
counterbore 29 in the lower part 12 of the mould 

20 and/or any attachment bracket 7 6 may be adapted to 
allow the same nozzle 26 to be mounted in moulds of 
different dimensions so that the nozzle still projects 
sufficiently through one mould part and is aligned 
with the gas opening 44. Alternatively, the nozzle 

25 illustrated could be modified by attachment of a 

different length extension member 30, together with an 
appropriate length sleeve 31 and inner valve member 
46. For example, for a deeper lower mould part 12, a 
longer extension member 30, sleeve 31 and valve member 

30 46 would by provided, whilst for a narrower lower 
mould part 12, the length of the extension member, 
sleeve and valve member would be correspondingly 
shorter. 

Also the opening 44 can be directly in the mould 
35 cavity 13, as illustrated, or in communication 
therewith . 

Furthermore, a nozzle of the kind described may 
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be provided at a different position than the position 
illustrated or at more than one position in the mould, 
in the same manner as described in relation to the 
embodiments of Figures 4 to 9 of British Patent 
5 Specification No. 2202181. Similarly, as described in 
the same prior specification, two or more openings 43 
may be provided through which the molten plastics 
material enters the mould cavity 13. 

10 
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CLAIMS : 

1- A nozzle for supplying/relieving pressurized 
5 gas in gas assisted injection moulding of plastics 
material, the nozzle comprising: 

a body member adapted to be mounted in a mould 
having a mould cavity, a portion of the body member or 
an extension thereof extending into an opening in the 
10 mould which at least communicates with the mould 
cavity; 

a sleeve member mounted for sliding movement in a 
bore in the extending portion of the body member 
between an extended position in which one end of the 
15 sleeve projects beyond the extending portion of the 
body member into the mould cavity, and a retracted 
position; 

said one end of the sleeve defining a valve port 
for an inner valve member axially movable within the 
20 sleeve for opening and closing the valve port, 

attachment means for supplying pressurized gas to 
the inside of the sleeve whereby the inner valve 
member is movable into a valve port open position by 
the pressurized gas; 
25 means for moving the inner valve member into a 

valve port closed position; 

means for moving the sleeve between its extended 
and its retracted positions, and 

a gap between the adjacent wall of the sleeve and 
30 the extending portion of the body member, which gap is 
closed to the mould cavity when the sleeve member is 
extended and open to the mould cavity when the sleeve 
member is retracted, whereby in the retracted position 
of the sleeve, the pressurized gas within the mould 
35 cavity can vent to atmosphere. 

2, A nozzle as claimed in Claim 1, wherein 
means for moving the sleeve between its extended and 
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retracted positions is a reversible electric motor, 
the sleeve being connected to the motor by means which 
enable the sleeve to move linearly, 

5 3. A nozzle as claimed in Claim 2, wherein when 

the sleeve reaches its extended position, the motor 
enters a stall mode, 

4. A nozzle as claimed in Claim 2 or Claim 3, 
10 wherein with the sleeve in its extended position, 

pressure on the sleeve is isolated from the motor and 
its gear box. 

5- A nozzle as claimed in any one of Claims 2 
15 to 4, wherein the connection means between the sleeve 
and the motor is a nut and spindle in driving 
relation, the nut being driven by the motor and the 
spindle being connected to the sleeve. 

20 6. A nozzle as claimed in any one of the 

preceding claims, wherein the body member has an 
external thread for mounting the nozzle in a mould 
part or a bracket fixed thereon* 

25 7. A nozzle as claimed in any one of Claims 1 

to 5, wherein the body member is bolted to a mould 
part. 

8- A nozzle as claimed in any one of the 
30 preceding claims, wherein the wall of the sleeve is 
tapered inwardly from the outer end of the sleeve to 
define a lead-in to the valve seat of the valve port. 

9. A nozzle as claimed in any one of the 
35 preceding claims, wherein the means for moving the 

inner valve member into a valve port closed position 
is a spring. 



1 
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10. A nozzle as claimed in any one of the 
preceding claims, wherein the inner valve member is a 
sliding fit within the sleeve, and has at least one 
flat extending longitudinally of the valve member to 

5 create a passage for pressurized gas through the 

sleeve when the inner valve member is extended by the 
pressure of the gas, 

11. A nozzle as claimed in any one of the 
preceding claims, wherein the outer end of the sleeve 
is of reduced external dimension relative to the 
internal dimension of the extending portion of the 
body member, and wherein the body member has at least 
one groove extending longitudinally from a position at 
one end where it can communicate with the reduced end 
portion of the sleeve when the sleeve is in its 
retracted position, but is precluded from said 
communication when the sleeve is in its extended 
position, to an open position at its other end where 
it communicates directly or indirectly with the 
atmosphere. 

12. Apparatus for gas-assisted injection 
moulding including a nozzle as claimed in any one of 

25 the preceding claims. 
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